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mm^'i mmm 

m^mz] umy ^ ^\y2^<Dmmmi^Miz-Bi-f^^mmmt'^9 7%~5 o 
h ^m^iL-r^m^-^ 1 ~ 3 (7)^.^■r^A^ i mztm,(DmMmm^mw'^^)\^. 

[|f^:^5] #^®7>r;vi:s*'J^i>^<i:*j2Jf®MBg:7'r;bAJf A, B$::t 
5: ^ t- ^ ^Bl 5: b T V ^ § 3 #^ i: t- § 1 ~ 5 CO V X -r 1 ^Slc f a 

[0 0 0 1] 
[0 0 0 2] 

oizm^^mmht:iy^j]yi^izmMLxmmLr^. \^^iDvp^mmm^M^mm-^ 
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[0 0 0 3] 
[0 0 0 4] 

:Rflce^}Cli, -^J;tld!>|t|il#ff^3, 8 5 9, 5 2 7 -^jS: WP?IBB 5 5 - 1 2 1 
[0 0 0 5] 

-^nmt bxn^-t^^(Dx^^. 

[0 0 0 6] 

OlB-a-it $r M V ^ -5 ^^^^^ (C J: S it«c L T , (i 5 ;^)^ {C /f? V ^ 
[0 0 0 7] 

^^B-t^yb^X&^tl^. m^±X^t. 0 0-9 0 0 nm(D®HtC&^ 

®^3felCj;oT3 0 0-5 0 0 n niCDM:^^H®)^M|f§^$:5^t-m5t#iA^-|S6tr 
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[0 0 0 8] 
[0 0 0 9] 

( 1 ) #^Bg5 5 - 1 2 1 4 5^{CSH«$tlTV^S (B a M (II) _^^) 
FX: yA, (^cfi, M (II) ttM g . Ca, Sr, Z n j3 J: t>'C d (7) o -^CD^^ 
f£<t%'—D. XliCl, Br, ^J:Z^l<Do-h<pr£< t^'—oi. A{iEu, T 
b, Ce, Tm, Dy, Pr, Ho, N d , Yb, i3 ^ZJ^E r (D^ '^(D^p:^< t 
tj-o, ^bTli, O^x^O. 6, yli, O^y^O. 2T*feS) (DB^^X 

[0 0 10] 

(a) #^BH5 6 - 7 4 1 7 5 #jCfH«$ tlT X' , B e X" , M (II 
I) X' ' ' 3, ^cjJ, X' , X" , ^j:t>*X' ' ' li^4%^nCl, Br feck 

I (^>^^^< ^=fe;-a"??fey, M (III) \%^m^MX%^ ; 

(b) #^BS5 5 - 1 6 0 0 7 8 #{Cta«$tlT B e O, Mg O, C a O 
, S r O, BaO, ZnO, AlgOg, YgOg, LagOg, I n203, S 1 

, T i Og, Z r Og, Ge02, SnOg, NbgOg, T a gO^JS j: tKT h Og'^ 

( c) #^BS5 6 - 1 1 6 7 7 7#{CfB«$4xTt\^Z r, S c ; 

(d) mm 5 7 - 2 3 6 7 3 #{C|B«$ tlT V^ S B ; 

(e) #r?iHB5 7 - 2 3 6 7 5 lCtH«$ tlT V^ ^ A s, S i ; 

(f ) #^HH5 8 - 2 0 6 6 7 8 #{CfH«$ tlT V^ • L, ^cfi, M}±L i 
, Na, K, Rb, feJ;t>*C s Ua{Sti-5^i?^< ^lt;-ScDr;i/75; 

iJ^M'e^y, LliSc, Y, La, Ce, Pr, Nd, Pm, Sm, Gd, T 
b, Dy, Ho, Er, Tm, Yb, Lu, Al, Ga, In, iB^tfT 

(g) nmm5 9-2798 o^izmm^nr\>^^v=-h^yji>tu:}^^m^t'^ 

m(Dm^!^ ; #^BS5 9 - 2 7 2 8 9 #{CM$ tlT V^ ^ :7;b:^ D ^T-f ®? 
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#^BS5 9 - 5 6 4 7 9■^^CsH«$tlTV^€>N a X' , ^cfJ, X' \tC 1 , B 

(h) #||HS5 9 - 5 6 4 8 0 #[CSH«$ tlT V, C r, Mn, F e, C 
ofe^iO'N i ^^(Z)a^^M ; #IIBS5 9 - 7 5 2 0 0 #{CfB«S4T-T Vn^M ( 
I) X' , M' (II) X" 2^ M (III) X' ' ' 3, A. ^t^t, M (I) liL i 

U^MT'&'J, M' (II) ttB e fei;t>*Mg;b^e5J&SS¥J; yM{itl6li?^< h% 
-acO-fiiff^M^rSb, M (III) {tAl\ Ga. In, ^ J: 0^ T 1 ;^)^ § l¥ 

X" , iB^XJ^X' ' ' li^tl^4xF, CK B rJ3J:t>'I A^?>:&Sf^J:^J^^^tl 

(i) #^Bg6 0 - 1 0 1 1 7 3-^^CIH«$m:v^5M (I) X' , M 
(I) «RbS3J:t>*Cs;?)^e)J&-5S¥J:y Mltti^^pt^ < t^-m<Dr)Vifj V 

T^&'J. X' liF, CI, BrfeJ:OiIjb^e>7Si-5,S¥J:'j®ij!tl-g>{f>^<i:^-a 

( j ) #^BH6 1 - 2 3 6 7 9#{Cf5«3tlT^^^^M (II) ' X' g * M (II 
) ' X" 2^ ^rp, M (II) ' liB a, S r j:t>'C a J& S S¥ J: 'j^l^n-S 
6J'^^< i:t)-«(Dr;U;«7U±|®^M-efeU ; X' feJ:^>*X" ii-eti-?tiC 1, B 

' =?«=X" -efeS ; XfC, #^BS6 1 -2 6 4 0 8 4 -^H^0#{CSa«$ tlT L 
nX" 3, ^cfi, LnliSc, Y, La, Ce, Pr, Nd, Pm, Sm, Gd 
, Tb, Dy, Ho, Er, T m, Y b ^^XJ^L ui)^b^^^m^ ^JMHtl^'P^J^ 
<t%-m(D^±m^Mr'$>i);X"l,tF. CI, B r J3<j:t>'l 3?)^e>^<5>l¥J: U 

[0011] 

(2) m^me 0 - 8 4 3 8 l#^C|H«$tlTV^SM (II) X2 • aM (II) 
X'2:xEu2+, (^t^i, M (II) tiB a, S r i3 J:nc a H)^ i^f^^MJ: M 
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' X$>iJ ; ^LX aitO. l^aSlO, 0, x{iO<x^O. 2X&^) (DM 

fe, z(Dm^mzit&.r(Dj:o^£'^Mmt>^^ttix^^x^^^^ 

(a) ^g^BSS 0 - 1 6 6 3 7 9 #{Cfa«$ tlT M (I) X' , M 

( I ) b j:t>*c s 7i^e>^^^j: ^)m\ti[\,^'pr£< h%-m(Dr )\^^ v±m 

X&i);X' liF. CI, Br^j:mf)^i^f£^m^^)Mlttl^<prjt<t^-m 

(b) #|gBg6 0- 2 2 1 4 8 3 #JCfH«$ tlT V^-^> K X" , MgX' ' ' g 
, M (III) X" " 3, M (III) (iS c, La, G d j: t>X u ;?)^ 
;&-5S¥J: ''JSJitLSli>^< ht-a^HfiifeM-efeU ; X" , X' ' ' feiU^X 
" " ^iv^•r4^t)F, CI, B r J3J:r>'I;«)^e3«;-g)S¥J;U^{itiS^^^<^*-ffl 

(c) #||0S6 0- 2 2 8 5 9 2 fCtH«$ tit B , i^^0S6 0-2 2 8 
5 9 3 #{CSH«$tlTVAS S i Og, PgOg^COM^f, #||0g 6 1 - 1 2 0 8 
8 2-^^CI3«$4^■CV^S L i X" , N a X" , ^c|J, X" liF, CI, B r J: 

(d) mmme 1 - 1 2 0 8 8 3-^fCia^S4xTVNS S 1 O ; mM6 1-1 
2 0 8 8 5-^^C|a«SnTV^-5 S nX" 2> ^tfJ. X^liF, CI, Brfei:t>* 

(e) #ISHS6 1 - 2 3 5 4 8 6 -^lCfH^$ tlT V^ -5 C s X" , S n X' ' ' 
2, ^cfJ, X" fej:t>'X' ' ' {i^tl-rtlF, CI, B r fej:t>'l 
^)m\tn^'pr£<t.%-moy^\n^yX'&^ ; iSfC, #^BH6 1-235487 
^lCfB«$tlTV^-g>C s X" , Ln^\ ^nfi, X" liF, CI, "QvlB^t^lti^ 
^ts^^mii'')'M\ttl^'pr£<t.%-m(DJ\U^yX'^^);l.n\tSc. Y, C e 
, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Tm, Y h ^ ^XSl. ntS' 

(3) #^0S5 5 - 1 2 1 4 4 ■^^Cfa«3^lTV^S L nOX : x A, (^cfi. 
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LnJiLa, Y, Gd, ^^V^h u(Do%(i?f£< il^—o ; X\tC 1 . Br, ^ 
^ZJ^l(Dz>'^<P^^< t^—D ; AttC e ^J:y«T b (Z) ^ ii'^ ^S: < — o ; x l± 
, 0<x<0. l-trfeS) ©,II^^7rS$4iS#±!li5t:^#?S#±^:t^i/A^ 

(4) #g|0H5 8 -6 9 2 8 1 -^ICfa^^ tlT V^-5M (II) OX : xCe, ( 
^tp. M (II) ItPr. Nd, Pm, S m, Eu, Tb, Dy, Ho, Er, T 

;XltCl. Br, ^^XJ^ 1 (Do t>'pf^ < t.^—DV$> ; :xiitO <:k< 0 . 1 

(5) #^HH6 2 -2 5 1 8 9 -^H^ffl^lCfH^^ tlT Va^M (I) X : xB i 
, (^tp, M (I) itRhiB^V^C si)^^tjt^m^Vmitti^(}^^iSi<t%-m<D 

tj-McDAP^^f^T'fey ; ^LTxliO<x^O. 2 (©^H(DiS:M7?fe-5) 
$ e ^ V X r U ^M/^ n ^zy^tfi^^yti^ ; 

(6) #F^Bg6 0- 1 4 1 7 8 3^{CfB«§tlTV^^M (II) 5 (PO4) 3X 
:xEu2\ (^tp, M (II) ttCa, S r J: 0^ B a U ^l^tl-S> 

'pti< t^-m<7)rJ\^:ijV ±m±Mr^:^^) ; XitF. CI, B r ej:tJ« I 

*J^{3:n'5^f'^^< il^j-a^^/Nn^lf^T'feU ; x{iO<x^O. 2(Dmm 

(7) #^Bg6 0 - 1 5 7 0 9 9 -^{CfB«$ tlT V^ S M (II) O3X : x E 
u^"^, (^cfi, M (II) JiCa, S r^c}:t>'B a:^^^;&Sl¥J: yJSlitl-5^f'^;&< 
i:%)-acor;i/:^jU±^^«T'feM ; X{±C 1, B r itKl ;^^e>J&'g.l¥cfc 
«tl-g>'>^< ilfe-S«>^^^y>T'fe^J ; x 0 < x ^ 0 . 2O|gH0M-e$) 

(8) nmme 0-15710 o#^cIB«$tlrv^-5M (id ^ (po^) 3X 

:xEu2^ (^tfi, M (II) iiC a, S r iS^X^B ai}^<bf£^m^ ^JM^ttl^ 
<i^^r£< t^-m<DrJV^^) ±m±m'^^^^) ;Xlj:Cl, B r^t>*I Tb^^J&SS^J: 
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(9) #PgBS6 0- 2 1 7 3 5 4-^^Cfa«$nTV^^M (II) H X : x E u 2+ 
, (^(p. M (II) ttCa, S r ^ j:tKB a;b^^;^fc^l¥J: USlftl-5^i>^< 

-m(Drjv:^v±m^mr&*) xitc i, b r:^^x:^i^^^fjt^m^vmitn 
^'P^j:< t%-m(D7\u^yx-&<'j ; x{j;o<x^o. 2 <Dmm(Dm.mi:^^) 

(1 0) nmme 1-211 7 S-^tCtH^StirVN-SLnXg- aLn' X' 3 
:xCe2\ d^tp^ Lni3J:t>*Ln' li^tl^tlY, La, G d ^ J; t>*L u 

^tiF, CI, B r ^ I U^titl'5i^^?fe< il=fe)-a(Z)7\n>f> 

T'feoT, ^^oX^X' -e&U ; -eCT a ttO. Ka^lO. 0 CD^H^f^'fii 
T'fey, x«0<x^O. 2©|gH(DMt?fe-g>) ®J^fi^^-e*$tl-5-feU 1^7^ 

(11) #^BH6 1-2118 2#}ClH«g$tlTVN-g,LnX3- aM (I) X 
' 3:xCe2\ (^i^i, LnliY, La, G d fc^ j; t>* L u 7b^ ^ ^ J: U 
tlS^i'^^< i:t;-a®#±]^^^T'^U ; M (I) {iL i, Na, K, C s J: 

X' tt-etl^tlCl, B r fc^itJfl *^^;&-g>?|J: i;^{f;n5>^i>?&< ^tj-ScDA 
D>^f >T'feU ; ^LT a ttO< a ^ 1 0. 0 ®^H(7)IS:ffi-e^ U , xJd:0<x^ 

0. 2(Z)igH®M7?fe^) mm^xm^n^±v ^2^j^m^±mm^nu^ 
y^tm^myt^ ; 

(12) #||Bg6 1 -4 0 3 9 0#{CfH«$4^TV^-5LnPO4• a L n X3 : 
xCe^\ (^cfi, LnttY, La, G d ^cf:t>*L u t&^^^SS^ j: U^ltitl'Sii? 

^tj-a(D#±^^^T'^»; ; Xt±F, CI, B r^J:t>'I J()^P>J^S?|J;^J 
^ld!tl-S^i'^;&< «®/\n>f ; -^LT a lj;0. l^a^lO. 0® 

IBHcoM-rfet;, x«o<x^o, 2®^H®MT^S) (JDli^^T-^sn 
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(13) #|gHS6 1 - 2 3 6 8 8 8 -^0;gM»{CfH«$ tlT C s X : a R b 
X' :xEu2\ (^tfi, XfeJ:t>*X' {t^tl^tlC 1 . B r J: t>* I e> 

litis ^i'^:^< ;^bTalj:0<a^lO. 0 

<D®ffl(DMT'feU, xtd;o<x^o. 2©^H(^M-e^S) <Z)?ia^^-e^$ 

(14) #i|BS6 1 - 2 3 6 8 9 0 -^{CSa«$ tlT V^SM (II) Xg • a M ( 
I) X' :xEu2\ (^cfJ. M (II) t±B a, S r iB ^ZJ^C a f)^ i^f^^m^ 

□ >^'::/T'fe y ; ^bT a tiO. l^a^2 0. 0(Z)^H(Z)fS[ffi-efeU. xliO< 
[0 0 12] 

mum. mmn^cDmfi^^^^mx^^. 

[0013] 

3 T% mMmmm^m^-^ ^)uz\tm^t\^ ■^mmmm(Dmn $ s ^ 
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[0 0 14] 
[0 0 15] 

mzmm-^tir^Mmmm<Dmmit. MmmmMm(7)mm(Dmmz t^^jt^xm 
-5 MMmmm^m^^ ^^jv^m^^^t. mMmmm<Dm^m y mn^m^o^nm^ 

[0 0 16] 

^u-h (PET) y^)iA'P^V:r.^iyy^uy^i/-hy'<)V2^. tr=.it^ 

U rc^l^^T^l/^^ ly- h (PET) ^^;VA^jKUx^b>T'l^7^ V- 
[0 0 17] 

ms^^^yt^-fi^- h(Dmm^(Dytmt.Lxit-mz\£''2^i^M'\^(Dm^^\y- 
"^-^tf^m^^^ti^tiK p E Tmo^m-^^y -ovi^tf^ibfji^umM^ifrvx u~ 

mmt^mmmmm'PMm^mx<Dmmu-^~yt(b^iRMiz^ mm^ti^M 

mzmm'^tiy^mr-t^. ttz.w:yti^zfu~ ht>^umM^mvrj^^^m^iz^^tfti^ 
-fv- hmmtybmmmnm'pmmmuxo)m^U'-^-%(D^iKmiz^i)-f^\^ 
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[0018] 
[0 0 19] 

[0 0 2 0] 

~hy-<)]y2^^y^)]^i^^ummtLxmmLr=.m^. m'^i^(^MMfmm&.^ 

T, #i§HS5 9 -4 2 5 0 0 ^4#^¥ 1 - 5 7 7 5 9 JCli^M^^-Y 
[0 0 2 1] 

mm'^(Dmm^m±-t^^izitumy ^ jii^^m< umy-<ji-i^^Bx<D 

mm^tizj:^mii'pmmm<Di&rt>^mmtf£^. mm^(Dm±izmLxii;., m 
<^Bg 59-2340 oizitM.Mmmmmw^^jv(n> ^m^. tbi^m, ^^i^ 

0 - 2 0 0 2 0 oxitm^i^MtumMm(DmmMM^m^-t^:^mti'^m^tix 
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[0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 
[|§^;^^^S^ L J: e) -S^M] 

H A ;i/ mm -r^^tV^)^^ 
[0 0 2 5] 
[^® -5. fe4?)(Z)#|g] 

[0 0 2 6] 
[0 0 2 7] 

2. '^®:7^';i/A®M|H^?g^;R(C^}t-53t^ilg^*^9 7%~5 0%T'&^-^ 
[0 0 2 8] 

ffflH 1 ^ 2 ^cfH«OScl^^M#^m/^°^;l/= 
[0 0 2 9] 

4. ^ JV^^CD^M^^^ 5 0 g/m^ • d a y J^/^T'^^'S r i: $:#^§^i:■r 

[0 0 3 0] 
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5. umy^j\y2^ti^<pfjt<t%2m<Dmm'7^jiM.mA. B^r^tu, mm^m. 

!\^Mti^^m^^y ■< JVJ^mAt.Baym^zmii^tlX^^^^t^<W^il■t^mt^l~ 
[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

Mm^. ^^(D^X^my^)\y2^ilLXlif^h<. rpX^. :n^Uy^Uy 
[0 0 3 4] 

^^mizm^umy >f ji^(Dmm^^!\zMiz'D^\xMm-t^o 
mmmu-^izmm-t^mm'\^(D^^h^m±-t^m.<^.^-'^. :$imm<D^my^ 
j\y2^izitmmytm.!\s.m:fy^mi'fihti^. ^z.x% mm^mm mrmM^M^i^cD 
mmyb^m.ut^mx$>i). mMyt^mmmizms^-t^m^m^^^'r^m^m 
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[0 0 3 5] 

0 — 9 0 0 nm(DmmiZ$>^mMmcj:^X 3 0 0~5 0 0 n in(Z)M;R^H(Z)3^ 
[0 0 3 6] 

, x;^ hn-;i/^y ;i/^;i/-N- 3 RL d^^ffc^ (|$^) i^) , 
T^'U;i/>^;b-F-GSL (^^itm m) m) , D&C>^';i/-No 1 

-No 6 0 3 (>rU:n>N (^) $g) , drh>>^Vl/-A A • ;!7'-r 

±^^b^ m) m) > 2/T->:/;b-BNRs m'^^y^ m) m) \ ^-r^ 
Og-z no-c o o-N i o^mMti'^mf^n^t)K :$inmitzni^izm^^ 

[0 0 3 7] 

^m^icm^umy -< ^vMzi5\,^xit. ^^mmizmmo^m^. mzmmmmm 
^m^'^^jKDmm^^mzu-Dm.'^.-^^^. mm^mMiz^\f:s>^mMm^^2 1% 

m^^r^^jt^^^mn^umy ^ j]yj^(D^mmm^ 100 %izm^Lr^t.^. ^<D%m 

i^m<D9 7%~5 o%tfit^^olzm^-t^:it^MM-t^. 
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[0 0 3 8] 

^mmm (%) = (^jg^/AM^) X 1 0 0 

[0 0 3 9] 

^^tti'^SmX&^tiK t t <a5%~5 0%T'feU, 3£{C^?^ L<^i5%~ 
3 0 

[0 0 4 0] 

±mmm(7yumy 4 2^0)^4 xmit. astmd- i o o stc^^^tiTt^ 

[0 0 4 1 ] 
[0 0 4 2] 

JlJ^(Dmmmt>^5 0 g/m^ . d a y&.rX&^:r.ilti^^tL<. JStC^f ^ b< 
itl 0 g/m^ . d a y£^TT-$>U> #fC^f* b<lil g/m^ • d a y&^rX& 

[0 0 4 3] 

±mMm(^UMy ^ jij^o^mm^itj 1 s z 0 2 0 8izj:i)mM-^nr^:^ 
m^^MLxm^-t^^tti^m^^. 

[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6] 

J3 V ^ T , mm^tir=. mm y^ )ii^miz±mmm(DmM^m.uM^m. 

[0 0 4 7] 

v^L, mm-t^^(Dmmmm\z^m^^m\^m^%m.umt.\^x^m-t^z.}i^ 

[0 0 4 8] 

izmir^m(Dm^mt)mmm^^mt^mm^^m-t^:it.x^my>r)\y2^t>m 
M'^mtf^i). ^^i^iy- h(Dmm3izi^n^m±i^m^mm'iti^. mm. 
'\i^yti^(Dniz^^!i^^(D^i\:^mi^xtij^mizm±-t^:r.t.-fy^x^^o 

[0 0 4 9] 

^ff*L<ii, myti^iy-h(D±rizumy>fji^^mmL. -^(Dmmij^mnm 
yti^ty- h(DMmj^ ^) ^Miz:^ ^mmx^±r (D^my ^ j\y2^timmi^x^^^m 
±mMt.-t^ziixm^i^ty- h(D^mm-^^^(D7!^^mA%m±x^^a Miz^ 
* L < «, ±mmm(Dm±izm^^^mm(D^±tmm(Dmmm^^m'r^mm^ 
^m-t^M^mm(D^my -< j^^^^ti'^m'i'^^tx&^o 

[0 0 5 0] 
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[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

i|:7>C ;i/A(Z)3i:i:\ fei:;tJ3:x^ l/>@^^tf-;iyn^U v'- (EVA) ^3}<U 
yn^i/> (PP) :7^';i/A, (pe) >'-i';i/A^*'t$>{f ejtiSTb'J 

* |g 0^ r tl e> J C PS ^ $ tl ^ V ^ „ 
[0 0 5 4] 

[0 0 5 5] 

(Cli8 0 Attn— 1 0 0 0 yam-efeU. U ^V^Jl<D,^>;^^ $^{C^^b<{i8 
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[0 0 5 6] 
[0 0 5 7] 

U X 7^ ;i/ if OD j: e) -a-^^if ^"-^ 7& if J: »; f^^ $ ti S 5: # If ^ ^ 

[0 0 5 8] 

[0 0 5 9] 
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